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^1^71 ^^^^A]>,E^-g- ^^>^ 3^^^ ^1^^J-^17> 7llAl^Cf. ^«.U>«-^ ;^1^7]^ ^ 

^^}^^ ^^<^1 "a-^^^^. ^^^i -B-^^ 1:^^ /^M^ ?flolio11 ^i^oil ^^^^ ^11* 

e^^l^*4^El7> afl^l^tq-. o] ^^Ai t}^^ ^sir ji^^ ^fl :^]^7]9] 

* S-^^^i l:^M¥^l-7ll *>-f^i^ ^<H£ ^^l^fe ^*>^ ^ 

^>€^ ^1^1 ^> :^]^^^}^s>]. 71] ^71 7l7l;^^i7> ^tl :^1^7l ^^^^ 

^71^^ ^^^Cf. *>^^1* £^^>^1 tflAlofl, :g-^Ai -e-biS). :g-ti]-A]-^7> ^7,}^ 

» ^]-^H^AS>^ ^^1-^ ^>-§-^^ ^^^^^^ m^^Mr ^l-§-*M, 

tfl ^^4i^>s] ^^^^^ ^E]ul7> 1/100 '^Il-^^i 

:£ 3a 
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^1^7] -^^^^Al^^-g- ^7]-^ {Apparatus for counting the rotation 

number of a numeric wheel of a meter for a remote metering system} 

£ la^ ^efl^ 711^71 ^^1-^ 5]^^ ^^^l^l-Bfl£olJl, i ib^ f^Eflo^ 711^ 

£ 6^ ^^^^^ ^tb ^^«o>^ -=1^^^^ 7]]i^ 
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100: ^^>^ 110: 

110a, 110b: 120: ^«]:^>^ 

130. 130-1: ^^^1 -^^ 132: ^^iii^> 

134: ^^q^a^^^i^V 136: ^^^1^1 ^b] 

140: ^^A] ^-^^ 146: ^^J^^ll 

150: ^^-^^ -B-^ 152: 

154: 156: ^^^^^ 

160: ^^^A^] 162: ^E-] ^W^] 

200a: 200b: ^}^^^ 

<17> ^ J701-0. ;^]^7lSl Al>.ejo11 ^ O.^, ^Cf -^MI^VtI]^ 7]^ Tj] ^7] ^ ^> 

^^}^^ si^^l- ^AjiAj ^V^S^H -i-^ ^V^^* €^ 

<18> ^7l. 7>^ ^^S. ^^1-^ 7^1^7ll- ^aJf^Vi^A-l ZL A>-g-^ol ^>§^rf. A>-g- 

^1^71^ ^i^gcHi ^^itb 7ll^^;^>^^ ^O.^ ^^1-^ A>^^^ Af-g-^ 

ti11ol:±:S ^4^1^. >^>-§-^^ ^-Sfl ^^^^1 4 7><a;^>^ ^«a<^l 
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7l7> ^tzf. ol^ :^l^7l 7l^1^ol c>vq r1^1^wj-^o.s. ^A^t!: 7!l^7lolcll, ^^1- a> 

-§-^* ^7]Al^S. #^^>^S- Al^e^^ ^Tfl ^^^^ ^ ^Cf. He^uj- 7] 

^^1^711- i:fl^l^<:>|: Jltil-g-o] ^A£]<>1 :^^V^o] rao]^]B.S. ^ti> 7>;^^-§-^S^ 2^ 

<20>t^^ ^]^7] ^7.}^^ ^^^1- ^l^*>7l ^tb 7]n^ ^^7]^] 

o] 7l^^ 7l7jl^ ;^1^7ll- Ht^S. ^ ^^l^o] ;^>Alo11 ^ ^> 7^]^ 

^^>7> 7}^^^o] ^nf. ol5i nfl^cfl 71 7l;^l^ n^7]^ %-§-*>^^i£ ;Nl^7l 

2] ^j^c^lM- "^^^-^ ^^^^ ^ 9X^ ^€^1 ""^^^ n^7] ^^>^ S1^7^1^^J-^l7> 7} 

<2i> ol-g-tl: ;^1^7l ^7\^^ ^l^^J-^lsq- ^2fl7l#S.^ iflt!-^^ 

^-^^J: 10-0287540:^ (^^^ ^^1: ^^^1^1 ^th /^1^7lSl a>^^ cflt!:^ 
^ s.^^7flBj:^ ^2000-0066245^(i<y:Sl t^^l: ^]^7] ^;^>^^ tfltt^^ 
^-§-^^^^^:£ 20-0273026:2: (JL<i]:^ ^^^i: ;^l%=7l ^;=^>€^ ^l^^^l) 1" 

$It:1-. '='l-§-^H ^1^71 ^>^>«2l S]^^ ^Aj^ ^o.^ 

^ 'JV^^J. ^-1^^ ^S. ^4 A^** ^311- n ^9]^ ^^±7.}9\. ^S>] 

^^dl^J^i^m ol-g-^H ^^^^}^ l.^'^'^l 7H1- ^^2^olj7 ^^^^o] o;ii:f. 

<22> :£ lasq- ib^ cflt!:^^ ^^^^^^^S 20-0273026 J: 7> ;^l<y-*>^ ^^1^ nF"^^^ ^'^Itl-cf. 
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# ^* «o^#*l-^ '^%±^H22a)si\- w}-A]-^(20)^l ^^>^ ^-i: ^#s->oi ^7l>;dJ: 

igofl ^^^Itb ^Ell<^l^i ^1 ^>^^H21)ol ;qi^7l(5)^ m7ll(12)» ^3}-7>^§l-7ll 

^^^4. ^^^i(22)^ ^>^±:;^>(22a)sV ^^'a€^c!^^>(22b)» ol-g-^H 

^^^i(22)5!]- ai-A].^(20)^ ^^l-^^l^ ^^1^^. =1^^ s>-f^(21)^ M^i(22)7> 

afl^ls)^ Ir^f-^ aV^'^ AS ^^^JL, ^^t] ^t^^S. ^^^^^ ^^^^l^^ A] 

^)7V 7l7ll^ ^l%=7l ^1^^ ^^^4 '^^l-^ ^^*>711 ^l-^^> t!:Cl-. 7><a 

^>i4 :g^;^>^ ^oV 7>^§>7ll *>J1. ^^^>^^^<=>ll ^>-§-^4 ^^^^<^1 

^>-g-^ "a^l ^ *V°^. ^1^71^ Ji-^^s. n^l, ^]^7l 

^ ^-§- ^"^^V-S-^ ^ ^1^71 7l7l^:a.» ^ ^1-71 ^^olcf. 

<23> ^5>1A] ^^:5i;<>(22a)<^lfe £ 2a5^1- ^^^^.7> ^^o.^. o]y^s\o] cfl^ zjl^^^o^ ^1^ 

-g-s}^ ti]:A>^(20)ol -^2)-^ ^^>€(lla)^ 5l^^ *V^1 ^1=1-. ^^>€(lla)3l- 

^Al-^(20)<^1 7ll^7lSl ^^JlAi(22)2l ^2^] £l^ ^^4i^>(22a)<Hl 

#A>^ ^51^1^ tiVA>:^(20)<>fl ^efl ^^^di>^>(22b) ^JO-S ^><«>€t=1-. ^^>€(lla)2l 
-^^(20)^1 -^^i-£|^l ^^:^] ^^o] ^.^^1(22) ^<H1 A^ ^^'Hl^ ^l^q- ^>8r ^A>^ >| 

^ ^oli4^1 ^^cf. ^;^>^(lla)<^l ^^^<^1 ^^Ai(22) ^ASfe ^A>^(20)ol ^ 

^A>4Eh(20)ol ^^51:^1 ^^<H1 «]:4^A-1 ^4^>7ll ^cf. ^ ^^if 

^^>a4i;^>(22b)s.^el <^ol^l^ ^^^J:^ £ 2biq- ^^1 ^^l-^'t!: ^, ^A>^^<Hm ^ 
^71- ^^11*V^R> o]2=. Al^-^Ei Al^^^oj -a_u>^^oll^ o>^ei #^^>.7V ^;^ll^} 
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^1 nn^} ^^'^i^^l-(22b)^ ^^<=Hm ^>^H^ ^ ^^<^1 'a^Sloj, 

51<H Si^ ^^1 *a^2^<^li:f. *>^^i(21)* ^2:5. ^1: S^^^l ^^^i^i 

^K22b)<Hl ^7V5i>ci^ s. ib<^l :E^m *>^^i(21) 

^^dl^i(22)7f Hfl^lS]^! ^;^>^(iib)^ -i-^lll- nq-e^- :<i^^o.^ ^^Jl^l^;^>(22b)^l 

<iJ^>^>i=1-. ^, ^^^^7} v!^^]^^] ^:^>€(llb) ^€^i(22)7> Hfl^m 

(22)71- tiH^l^ ^^l-^(iia)^-^s. -^'asl<>| ^^4i;^l-(22b)'^l^i ^ 

^1^2). ^;7fl A^<^Ai ^^>S4i;^>(22b)S.£ ojAV^tq.. 7^1^71 7l7l^^S 71^*V^ ^1^71 

^^^>£7> ^o. ^i^cfl <y:^nl^ ^^^(14)o.S ^1^5)^ ^4-71- ^^^V 

^ £ 2cSi\- ^o] ^A>^^JI). :^«1:A>^^o^ ^^AlS^ 511 2-^ 'a-^^VTll <=>^ 

^^^}o]7} ^Vcll^ o.^ ^^±.^}<^ ^^l-^^^l- ^HVAV^^o^ ^rtol ^s.^] ^d-. ^^1 ;^1^7l 
(5)7> ^^Hl ^^^]Z\o] Bflo^^oll i^#Sl^ ^4-<=>fl^ ^1-^ ^^1^^ ^il7l7> nfl-f ^Tfl 

01 ^-^-ofl^ ^^>^^3)- -^al-AV^^^ ^5^^>7ll ^^^>7l7> tifl-f Zl ^21- A>-g- 

^ 711^^^1-71- nfl-f 3711 M-Hl-ld4. 
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oi ^^^^^K22a)^ ^-^^i^ ^^ 3.7]] ^7}^]f]^ J13^^ ^ Si^l'?]:. ^1 

^ aflBl5l# ^^o.^ «^1^*>^ ^-i: Jl^^ n ^^±3.^^ ^7}^]^ tiflBls] ii7^1^7l» 3. 

^tb^^ 371] ^ ^VTlll- 7^2.5.. ^7>^ <^a^^^1 o]t}^ ^1*V^ -«Vofl 

<26> ^^^^Al^E^o^ 7><a;^V ^^^*>7l ^«flAi^, ^5^- 

^i^^Aj7l(30). %^^^^^H22h)^ ^^*>^ ^^71(32), ^^^i^;<1-(22b) 

;^>€(lla)5l Sl^^* ^>^H^>^ ^]-^m(34), ^>ol^(34)ol n^JE^V A]-g-^ c-HojEil- 7><?^^> 
^^l- ^7?\] -^Al ^Al^V^ ^^7l(36), Z1S]J1 Ojs. ^^^^^s.ofl ^^o. 

^1^<=>11 ^^^-^S ^^^^}7] ^elM-ef^ ^]^7] -H-Jl7]^V 'L^S^^^ ^7l7]- 

^ ^-§-<^l :il-2-^^ ^^^^ 2:^^^-2-5. ^^7} . ^}^] 

^^^^ ^^Hl €-a«i: ^^i^<y «fl^^^ ^]^]^}^] ^^iL 9X^. 
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<28> o]^o^ A>^J-1-^ JL^^c^ ^ JLO}^ 7]^9] :^]^7] ^7\^B\ s] ^j^^j-^l^ 71]^^]. 

^l^<^l£i^ «Va^^ ^ oJ;£^ ;^]lo^ O.^ ttl^. 

^7l:e.i^£ c-l ^711 :^]^7]2] i?>^^^ ^<H1 BflBle]!- 51^flsHo> wl^lr^)- 1: 

n^^^}^^ ^^1-^ Al-§-^<^l Wl^l«M ^7>^>£S. ZjLA^^ 7^1^7]ofl 

o] ^^^5]^. ^ ^^1 ^2]^ <a^>^* ^A>^>^ ^^A>^; Ir^^ 

<32> ^^A-^ -^^^ lfl«-Oll ^3)- 5fl >^7l ;q]^7Hl ^a]-7>^*>7ll S^^l^ ^ 

S» 7>:^lD^, ^i^-^BflollA-^ ^^Ai ^u^o^ >^7] 7^11^4 ^7] ;^12*^ ^7] :g-aVA>«.7l- 

-^^^^i ^^^S. ^011 ^^l^H, ^0]S. ^7] 7jl%=^;^>^S!f ^1^7] 7l7l^^i 7l4^ 
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^^1^ ^V^7l^^ jL^^-g- ^>-f^i; 

<33> ^7] 7>^H*><^ ^^-71 ^7]-^^ ^^^^ <^^^^S. 

^ ^>-g-^^ ^#*>^ i^>'=>l^; ^ 

^^^] ^^^i -B-^^ -^3]- ^^t^^ ^^^d<^] "^"U^T] ^s.^ 

<35> .^71 ;^ll ^2^^ ^^^*>7l ^tb ^ :il«?>^ n^-^^, ^^711^ 

€ ^1^^^>^^ ^7}:^<>] ^^1-^ ^>-§-^<^l «1^1*><^ ^7>^>£^ ^1%=71 

<36> >^V7l n^^7}^^ 7C^>€ '^^^'^l ^^^>#^ ^'S^l Tgo] S^Tfl 

:^aV£]ol, ZL ^^l-^ol}- ^^^1 5l:^*>^Ai <aA>^^ «VA>^V^ ^^V^V^ ; 

<37> '?}:1:<H^ ?ll<^1^2^ ^ ^<H1 ^ 7fl^ ^o] ^^^^Sjji. ;^lll- oj-o^]^ 

^ISlZL. ^1^71 ^7flfil ^1-^ ^>7l ^ti>A>^7} -^aV^ ^7}^o] 

-¥-^<^l ^^^^ 7fl^o}] ^ogs]^ 
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^] ^y] ^V-§-^^ ^%^}^ ^f^m; ^ 

-R-^^ ^^^>Y7> ^7\^ A>olo^ :g.^ol ^7l-E]7ll-^S. S.^S\o] H <?Vo.^ S-l^ 

^^7i ^7i ^«]:A>-^7> ^^>si^i ^^^m 

<42> tV^, ^7] ;^12^ ^^^^>7l ^tt ^ ^'?>^ l^^^, ^71 

1/100 <^l^><y ^ol wV^^^Vcl-. i^o>7> ^7] ^7l^ 250ms» ^x^f^V 

^ZL, ^l^A]:?}-^ ^7] ^Si\^A^^^^7]■2\ aV-§-Al^^Cf^ ^Bltil7V 1/100^ 
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^7.] ^ JloVo^ 7]^^ 71^1^ n^7]9\ ;^l^^;^>-¥-(110)<Hl ^^^^ ^ 

^^1 ^#^>Ji;^> ^J:^. ^^1-^ ^>-§-^* M-EfMlfe 711^71^ T^l^^^V-^^ c^ei 711s:) ^^>^ 
^ till^l^><^ ifl^ 4~57lls] >^>s)^ l~37ll^ M-Bj-ifl^s. ^^^^^rf. 

K"^^]^ 0^B\ 9^}^]^ ^7.}7} S.^]^o] oxr^, £Al7>i, 
^>^:£ ^7l f-4 -^^^-^ 7V<^g;^> ^o]l 711^71^ ^^1-Sl A>-g.^o]l 

2]^^S.til^ 10 tfl 1 o] ^c^. 

£ 3a^ 3b^ ^ JL9l^ 'U ^1^71 2l^^ Tji^^y-xlo^ ^^^-i- 

^^]t}jL, ^ 4^ s. 3b^ B-B'oH^i^ ^^£^14. BE^ £ 6^ ^^^^^ ^tb 

^l^(S^)ollA^O] J^-AIHJ-^ ^^^^Al^EflO^ ^^^^ 711^^0.^ S^IW. 

3] ^1^^>^1(100)^ -^l^tfl ^A]7}^9]- ^^M:^ ^>-§-^* ^l-^H^l-71 ^t!: 

-^S-^i, ^^>^>-^(120), -^^(130), ^€-^-1 *>-f ^1(140). ^H^(152). ZLs:iJl 

S.^^ ^^^^^(156)* 5L^W. ^V^B^ A>-§-%= ^^1- ^l^s)A>o^ ^ 

Al^E^(Hl£Al)O.S. ^^51^ C^5l 7}7] ^^C-11, ^^^>7l ^ ^fl 

^^>€ ^1^^^1(100)^ :f.Ai:^(i54)^ t:^ ^til^>o^o> z]- cJ-^^I^p} 

^ ^^^^171(160)1- wfl^ltl-cl-. hhIji z^- ^Al^7fl7l(i60)l-^ ^Tlsl J?-Ai*Ai 

«c^-^ (<^l^':fl <^1-^^^ -f-^d^ch* <^l-§-t!: tflolE-l^Al) o.^:g.AlaJ-^^ ol-g-^>c^ ^ 

^5lA>o^ ^Ei ^^B] (162)51- <a^5]^ ^A^o] ^^^>c^. n].o]^(i52), :^Al«.(i54) ^ 

^-^^^^(156)^ 'y^^S.7l:Q:(al£Al)oii ^^^i ^3|-^H ^^^^ ^^^^-^bi(150)-^s i?>^ 
^ wV^^W. ^^^i -^^(130):2|- -^^^^-e-bl(150)^ 711 ol-i-( 151)5. 
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^^^^>^(120)^ t}^^ ^^>* til-^^^>7ll^ ^*>^^ ^^V^CllOa)^ <a 

^^o\] JL^^^Cf. ^a>A>-«(120)<^l ^^>7> 71-3^^1^ 1-7>3X|^>14 :^ ^;^]- o] 

^1-^ 7]-e^^ w>^^^^;^l ^^JE-S, ^«]:A>-?-(i20)s] ^o]^ ^^>€(110a)s] ^^^0)0^ 

cH^f 15/100* ^sf^H t!:i=f. ^^^l-¥-(120)7l- ^^-^ ^^l-^(llOa)^ is^^^ 

^(110a)£q ^^^] ^^VA].«-(i20)7> ^^^^ ^^V(<^1^> '^A>^^')4 ^ti]-A>«-(i20)7l- -^^v^l 
^1 ^^>(<^1*> '^^>A>^^')ol ^^Ai -^^(130) 12] ^4 ^^*>^. 

11:4 ^til-AV^^o^ ^^t}7\] ^^^H -y^^m 3^1^^ ^V^B^ ^^^cf. iil- 

tiVAV^^J!]. -^WVAV^^O^ x^^tt ^^^>-^(120)^ ^^^V^^l #^ 

A>-g-^>jI, ^a]:A>^^^ wVtfls. ^ ^^^^ ^^\7} 7]^ <a<Hi4^1 ^<=>] 

^}^^^}^. ^^v^v^^ofl ^5!]Ai ^^7l^* ^<=^^}7] ^;^>€(ii0a)sl sq^ofl 2^cqAi * 
S.S.^}7]^- ^^^-.^ -a-^^^VJI ^oll %ti}:Al-^(120)l- ^^i-tb^. ^^^V-^ 

(120)7> ^o]^ 7^0,^ ^^>€(110a)2l Sl^oll ^^l^^j-* ^JLt}7]] ^^^}^ ^o] ^^5] 

^, <^mi^ ^^"1^ tfl^^lHl- *^>«(110a)Sl iq^ofl l-a-^h «.3|-e>^ ^o] w> 

^^^>i=f. ^^^1-^(120)^ :^a}-3]-<y^ ^1^71^1 ^^^M ^1 ^1^7] -B-Jl71^^S 

Alofl §1-13 ^^l^<^a 

^-a^i -B-^(130)^ ^^iL^X 132)51- €^Jiii^>(134)» ^^^tf. ^ 

%±7^a32)^ ^^^^S. 134)3. tl7>^^ ^S^l o>qji ^h>a>.^(120) 

(135)1- ^1-^, ZLS^ t!: ^ ^'^l^ ^ 71151 *(138a, 138b)^l ^^^slJi, ^^l^i 

i^>(132)Sl- ^3]^ 41/^X134)1- z^-zl- ;^ll#( 1383)4 ;^l2#(138b) '?>^«^1 ^^1^4. 
^>^(120)<H1 2l«ll hVaV^ ^^a1 ii:^i5i;<>( 132)^1 ^li^Alol ;21£>1^ ^'^iSi^l-(134)<Hl ^Icfltb ^ 
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o] '^^^}^ ^ 9XS.^ t\-7] ^ll#(138a)^ ^]2*(138b)^ £ 4<^1 H^l^ w]-^ ^^1 

A]-^(120)7> ^^]^o] ^A>;^l7]l ^^^£1^ ^o] B>^2i^VcV. ^^^^^ #0] 

7l ^«fl ^ll*(138a)4 :^l2*(138b)^ vfl^^ ^^A>^(til£Al ) o.^ ^^ejslfe ^o] 

4i;^l-(i32)s^ c^i7> ^ ^ SX-^ 5.:&tq-ci^s.i4 5.s.b^;^1^b17> ^^i^i .gi^iii;^>(i34) 

^ o1l7> € ^ ^<^li=f. ^^-ti ^S^Al ^Aj^;^].^ s|-:^ol 700nm-1100nm 

o] ^^5.]^^ #^^>Ji oil- ^^^^ ±7.}^ o]^^}^ ^o] My^^t}x^^ 

a^5>l^ :^ n 3i).;.J-«-i7> ^ZL, ^^9]^ 2)-^J-cfl oj^qo^ ^a^^ 5^1-^^1(140) tfl-^-S -H" 
ojs]oi ^^*v til-A>ji}.;^^ 7]^ H <U^^ >ll2*(138b)Sl €^^^K134)S. ^<a€ ^£ 

^i=f. olei ^9]^ ^^:i;^l-(132)7l- ^S^^jtb ^^^^ "S-^^^ ^^-Jd ^^I4i;^> 

(134)<H]-^i ^1^171- <^ol'd- 7l-^>§ol ^oV^cf. ol^ ^o. :^;^.^oll ^ tb ^^^l^i 

^'=•1171 ^^A-1^, :5^<q>«H >a^idti;^>(134)7> ^I2*(138b)^ ^^<^1 ^^q^i ^>a^:^l-(134) 

7} ^^1^ ^ 5|-^tll2l :5lSl^iL># -a^^-^-S. ^4^l7lJl i^^^] 3ll-:g-cflol ^j^^ 

^V^^}^ e^^ii-l^ ^Bl(136)» afl^l*!-^ ^ol Hl-^3ls:>rl.. 
<50> s:}-f^(140)^ -£ 3aS^ 3b<^] JS^m ^^Jl^i -n-':^(130)^ vfl-^<^l ^j-^}- Jl^^^l^ 

^11 :^1^7l^ ^1^^:^>^(110)7> ^^^(114)31. ^ji o;^^ ?lw1(116)» S 

1-^;^K112)<H1 ^^1-71-^^1-711 ^2:1- 5.^^tq-. ^>-0;^i(i4Q)o. -B-^(130) 
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# Ji^^>7l ^tb -^^(142a):B|- Tfl^y]^ 7^1^^;^V^( 110)1- ^^(142b)<^l ^ ^ 

^o^* A^]^, Efl^E^oll^ 7fl%=7l^ (112)011 ^^7}^^}7]] ^ %l7]l 

^^J^^11(146)7> ^^^^t:!-. -^x^dso)^ JL^^}7] ^^(142a)^ ^^<^]^ 

^^Jl^i -fr^ClSO)* ^^^H ^l^^-^l^ ^ 9X^ JI^^^(148)7> ^^^^cf. 

<5i> ^>o.^Q40)^ n^7]^] ^Mi-tv ^l^^;^l-^(iio)^ ^^11- ^ 9X^ol ^} 

S.S., *>-f^i(140)^ =L J^^^Ml ^I-TIM- ^cHH ^l^^:^>^(110)5q- -^^'Sr^^l 

s^S. ^^m] 'LVI-*^^ €-S.7> Sirf. ^7]-^ ^1^^;^>^(110)S'1- ^*>^ ^^(144)* ^1 

<H£ ;^1^^^V-¥-(ii0)i4 ^t}^ ^^o] s^A-i ^Bfl7l^si ^^fl^o.^. n}<i\. ^ 

o] ^^S.^B\ o] ^^(144)^ ^^^o] ^>o.^(i40) iflJ^s =L -H-S^^^ 

T-V^H ofle^l- -^^^V^ :iiol2.S i^<^l2i7> H^S ^-S!]^ ^^J:5i^}(134)Sl 

^ £ 2cSf ^o] ti>A>^^3]- -^aVAV^^o^ ^ifo] ^1- ^^:£7> S\7]S. tc).Sl-^i ^ 

o]ol <q«. ^5>lAlo^ o.cy^ ^ 71-.^ ^>-f ^1(140)011 ^<^*1-^ ^o] ^A^Vrf. 

^, *l-f^Ul40)ofl ^sq^ ^^71^^ ^<^^>t:MS ^1^71 ^^21 ;^l^^;^>^(110)sl- ^1^7] 

(i30)oi Av-g-^v^ 3^^tfl<y e^^q-a^ ^-1^1 *>£^ ^H<=>> 

<52> ^i.c.;g(i4Q)oii e^^^ ^>^7l^^ ^'^^}7] ^n, e :^>^^#* *>-f^(140) 

ofl «cj-^. e^^l^ ^m^m ^1-^^ (140)01] e^^-td ^m^m ^v^ 

^1 A>#7l]^cil ^^t!: ^>-f^Hl40)^ ^>^^ «o>^ ^-ir ol-g-^^-. i 5a^ 3J 

^^11 ^J-^*^! ^t!: ^-2.S.A^, -SV^^HMO)^ ^1^71 ^^9] ;^1^^;^1-^(110):b1- ^]^7] 7]7]^ 
7l^^^o)l ^^^^^ ^^%>( 144)0.^ '?>1-J1 ^ 
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^t^%V(144)^ ^ ^ ^<^1 ^m7l^^ €#(200a)^ -^^i-t!: ^-fl- S^ltti^. S. 

5b^ ^ ^^fl «cJ-'^<^l ^^s.^^, ^^miu)^ ^ 'S'^l ^m;<ll(200b)l- ^-^tb 

<53> 7}^]^o\] cfltflA-l^ oXji^ ^^^<^] t3i\^A\^ e^^l]^ ^ 

^1^^ -^"a^S. <^lBi^ 7]2] B^-^ ^ ne^tb ^1^1:^ <^l-g-*M ^ 

<54> ^ jioys] ^l^^>^l<^lAi 4^S.^>^ 2^^^ ^^^^}(132)S1- 2^ 

S^l^a >ffl>a:i;^Kl34). n>ol^(i52), :^^:g-Ai«(i54)olji, ^^o.^^ nflBlB^l- ol^t!:^. 
^^-^(154)^ ^^^] ^^^ArliSl ZL^5if cf§ ^£ oXJl ^£ ^t:f. ^ 

£ ^^^^^(154)* ^^^}<^ ^^-^ AAA>ols tiflE-lsl 1711^^ <>l-§-^V^ ^^^1- ^ ^ 

4^ 7}^ ia>^3]*>4. AAA>ol^ uflE-le) l7flS.A-l a^cHs. ;^l%:7l -B-Jl71^ ^S-^^ ^7l( 

, ^^^^^ :ii^7> ^^^nf. ^Si\^ ^^i^;^Kl34)^ ^^1 

B.S. ^Al^ ^ ojj7, Pl-o]3.(i52) <^X\ <aa]:^^S A>-g-^>^ ^^S.:^(sleep mode)si]- ^ 

olSL'as.JBCwakeup mode)* *-S-^Vfe ^ ^<=>ll^ ^^^1 ^^^^^ ^tt "J-'^:'^! ^ 
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n]]-?- ^l^^Vfe ^A^]^. AA^l-o]^ wflBls^^ ^^-g-^^ tflsf 2700mAholcf. 7fl 

^^o.^ ^^1 ^^-g-^^ T^><il^(i52)<>fl>H M-o^^l wv^ ^sq^ ^^4i;^Kl32) 

ofl ^sfl ^til^4. til]E^5l2] ;^1-<?^«J-^ -f-oil o^t!: ^>^^ ^^^H. ^1^71 -n-S:7l:L> 'ib^^^^ 
^7]o] s^d ^^^;^1-(132)<^1711 ^^51^ ^^-g-%=^ lOOOmAhS- 7^^^. H^]^ 

^^]^ ^^iii;^l-(132)^ lid«^l 200mAh7l- ^-g-SlJl, v^^^] *>^<H1 tfl^ 0. 55mAh>7l-^l ^ ^vi]^ 
^ 9X^. '^]^]^ ^^S^^ i?]:^Al7l7l ^n^^^ ^^di;^>(132)^ ^■^^€^ £. 2ao\] 

7> ojc^., ^S]^ ^^41^X132)^ tfl^lS. 2mA ol^o]o]c>^l ^5^^! 

^>a±:^>( 134)7]- ^ ^^4i^V(132)Sl ^-^^1^:7]. ^^A] 

X7> o>ia ^>^<^1 48mAh* ^}^s^>7fl ^4. ^^-§-^<^l 0.55mAh o]^. ^ 

21 5-1 A] ^:^^^>( 132)5] ^-g- ^^Aij^o^ ^E]al^ c]]^ 1/100 ^c]-^ ^<^><^1: ^s>\ 
^ ^^^;<1-(132)^ olsq- ^^Aij^o^ ^l^Ai^ofl rfl-g-^Vc^i tb^-. t>^^ 

^ ^^^i^ ^-S-^^^ 2raA-a.4 3.y]] ^o] ZL ^E]til^ 

<56> C]-^O.s, ^€^^-¥-(156)^ HflBlSl(Ul:£Al)S>]. ZL l3flB]5] ^t^S. ^ 

-S.^ ^. ^^^i -B-b}(130). °><^1^(152). ^^*^^(154)'H1 ^^5|S(wlHAl)s. ^ 

2]^1A1 ^:^^^>(132)^ £ 2a^ ^-S-S. ^B.S., HflBlel 

* «^^^7]fi]- ^^^715] ^v^Aij:^ ^^§}<^ €^1-^ ^7l(T)2]- ^E]til(Td/T)l- 
^>*^^^ ^>^B] <^l-g-^H ^*>^ ^^^^(Pin) ^BflS. ^^l-a ^^^;^> 

(132)<H1 ^^tFcf. ^^^S.(Pin)^ ^7](T)$\- ^B] a] (Td/T)^ 2:^^ '^l-^l#(152)o] ^ 
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^^}^^■ 2)^1- ^^^1- ^S. ^A'^]^. ^^^^(Pin)^ ^7l(T)fe 250msl- 

<57> 7><?j^>7> A>-g-^V^ -§-«y:<^l. ^ i^ol^?!- ^s1>«d€^J^^>(134) 

^^^^^i^^X 134)^1 #^^5:1- ;^l^^o> ^:^>€(110a)^ ^^>^^4 ■¥-^^>^^<^1 

^V^H^-^S.'H ^^^^ A>-g-^^ ^#^>J1. =L ^'a^^-^(154)«^l ;^1^^> 

5^1^^^J^^1-(134)^ T3M#(i52)<^lAi ^-^e^slylc^l ^'^-efl'tS. #^^1^ 

p>ol^(i52)o.s. ^£ oil- ^^X]^ ^^y](^^]^x\)^ 

(134)Sf Pl-ol^(152) ^><^H1 -¥-7>^t:1-. 
<58> ^;^|.^ S\:^^ ^1^^^^1(100)2] ^S]* J^^o.^ ^^^V^^V^, 7><y^l-7> ^^1"* 

^>-§-§>^ ^1^71^ ^:^>€^ 'a^^'^l -?-^^€ ^^^>^(120)7l- 

<=>]^]^ ^^4^<^l^i ^^>^>-^(i20)7> ^bJ(i30) ^4*>^^i ^^-Jd ^^^^^V 

(132)<>llAi ^^1^* 1=1-^1 ^5.lAi^Aj^;^].(134)^ «]:^Ml7l7ll ^c]-. Zie]Jl ^^^I^aJ)^ 

i^>(i34)^ ^^>^* ^l-<^ S. 2h^ ^2i^>a^^^V 

(134)^ o>ol^(152)o11 ^l^^x:f. i^}om(152)^ ^^^^ -^b^(130)-^S-^H-l 

^■IH^^ ^^^>^, ^^3.^:^]^^]^ ^1-g-^H ^^^^Jl'^i^;^>(i34)# ^^^tt ^-f , 

noil <yA>^ ^^l^^^l «ll<^1i^ ^^-S ^>fet-ii, oj:oii 1421-^^^1^ <^lT^l 

^H^ ^4^^^*^! ^t!:!^. -f-2l-^^%=2l ^sl-fe ofluiE^oil <a^€ ^i^J-'^l ^el^ ^^^^ 
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^^It!: ^"i^^ ^^^1 t^et^i :a^i7]- M-e^-u^^ ofi^^ZLAl^io] i^><5l#(152)^ ^><«>^^2l. 
-¥-^^V^^>^ ^^Ai^ n ^>o^ cl^l^ ^o.^ ^^tb 7l§^ 

WlJUJH-^^^ -f-sfl c^^l^ ?Jt^^ iS.H€^l:iEl2] ^oj-o] 0-1. 2[V]^ 

^-?-<^l^ "^-f(O)", S-T-SLVj-y "s:]-ol(l)"^ "^l^W. OL^JL ZL T=]7.]^ ^o] o^] 

^tfl •§H(1)'7> 2Sl o]^ -^^ElJl •S-f(0)'7> 8:^ <^1^ "3^^^ *^>€(110a)^ 
^>^>^^>^ ^tiVA>^^>ol ^^X] 0.^^30)-^ l«i ^ ^, ^;^>^(110a)^ l5|^-Os. 

^^^}^ ^;<>€(iiOa)^ sl^n^l- ^1-^:^ t!:i=f. '^isf A A^^A^ A 

^^J-^l<^lAi ^^>€ Sl^^ ^, ^^1: A>-g-^ ^^^:^l7l (160)011 

ji, z^- xl^^ ^>y^^l7](l60)«^l ^^s)A>oi .^E^ ^^Bl(162)<^l 

<59> :^1^7l^ 7\^^A ^<^1 ^^1 ^1 ;^1^^>^>^(110)^ 2:7]^o1 '0000.000' <^>\i 

^o] ^^aiolcf. ^^oflAi :^]A A] Efl^B* «S*>^ ^AS. ^o\s. 

% ^1^1 Sl^t!: 7><a;^> 7>^^ofl 71 ^^^l#£l -^JL7m^S 

^Sl ^ 7llA>-g- ^1-S.S. C-l ^^tb ^^^^a 7>^A^ol ^c|.. ^1^71 ^^1 A] 

<=>lT='l ^>^ll^m ^l^^:^>-¥-(110)^ ^7m^ A>-§-^o^ 7>^H AH] til-cgslolo) ^rf. o] 

3:7m^ tiV-^^V^ ^J-'^-^-^^^, ^^1- ^^5l^>^ ^^Bl(162)<Hl ^V'^^Vfe ^^^A A A 

^7H1 ^^ISl^ n>ol ^(152)011 a>cgs:>^ v^^^o] oXx\ , 
<60> WJ-ig^ Z]- ;^1^7l^ 2^7]^-%: ZL ;^1^7l ^^1 A] ^^1;^>7> ^HS- ^<^7VAi 

^^Bl(162)<^l <a^^>fe ^<^3:>^ ^oli^. °1 "H#(152)^ ^. 
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¥^^>-§-^'?>-a: ^^^^H ^^Bl(162)^ ^^^>^ AjE^ ^^EKl62)7l- ^Ai^ ^^ 

<61> ^7^$] ^1^7] ^i^l Aloll ZL ^1^7lS] ^7l^^ ZL ;^1^7H1 ^^l^l^ ^7^^ S] 

^}o]^a52)<^] *a^^H «6>'^<^lcf. ^7l^Sl ^-^wj-i^^ ^^^S. 

:^1^^^>^(110)S1 ^7flo^ 2^:^ ^^^S. aiifl^Tll 
<62> ;^^l-o^ ^l^^^^l^l nfol^-iil- :2 ^1^7lSl ^^l-^o] l:0^^]^V£.s, 

^1^7]^ ^^J- A] ^B] ^^Ei(162)<^l ^ ^7]^^ S^tV Cf-a- ^ 

-^^> ^1 i^Voj^. ^jl^l ^o^ ^7l5|. A] p>t:f ^^B1(162)S1 ^7m^ ^^^<=>> 

<63> o]o]] til^ ^^1-2] ^^EK162)<^1 4 ^1^7151 ^7lijt^ S]^^ ^^7> 

^Sl^l-JL SJ^-^-^ ^^^3^^171- ^]7]^JL, ^1^^^>^(110)^ nM#(152)^ ¥^^>-g-^ 

71 -^-^(150) iH^l Ajofli ^JE^ ^^E.K162)^ ^7l^* ^^^^ ^A7> g^q-. 

<65> cf^^S. £ 7aSf 7b-gr ^ JL9l^ ^1^7] 4^ ^a1c^1# ^ 

^^1^1^ Si:^ -^^1<^121 ^^Ai -e-bi(130)Sl ^^1- ^^^l-o^ ^1-4-^1(140)* 

^^S. ^>^1 ^Jl ^1^71^ 7^«^(116)<^1 #w>S. ^^1*>^ ^ol ^;^olcl-. 
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<66> ^^fl^o.^ ^^^>^, S. 7a^] 7^7.]^ 71] ^^(116)^ ^-^^^ Sfe 

^^}^ ^7\^aiOa)o] wfl^l^ ^d]] 130-1) ol ^'y^ ^ 91^ 71] ^1- ^^^^> 

Jl, n 711^ o>o.s. -^1^(130-1)^ ^7l^cf. 1-^ ^^S-^B] #o] >.c]l-^] ^ 

£ 7b<^l -^^(130-1)5] ^^>^ ^;^>«(110a) A>olo^ % 

7l-el7il5. s.^t}<^ n 5-1^ ^o] -H-^as];^] 

<68> oil- ^ 7>^] -O.x^(i3o-i)^ *(138a, 138b)<^l ^^^^ 

tfl^Sl<^]Ai ^$]^ ^^^/^Kl32)^ ^^^o] o^^^ :^7|.el7]](137)^ 

^^S. i^V-i-Ta «<J-^-^^, ^7V5l7]]l- ^o] -^bi(130-l)<H] JL^^^]^]7.] ^JL, 

7]]^7]s] ^V^^^ ^j-^^^'^l ^^^5]^ 7]]^-^S Bi^^E]]^ ^^J-^]^ ^;^]-^(110a)^ 
'y^* S.^^ ^ 9X^ ^2:5. ^^^s. ^ 9X^. '^'^ ""^^l^]^, ^^^i -H-bJ 

(130-1)2] ^^2). ^^>^(ll0a)2l cHl^^^>A-l n A>o]s. ^o] -H-<as]^1 

<69> ^^(130-1)4 ^^]-€(iiOa) A>o]o^ o>o.s ^-H-SJ<=>] ^1-^s]^ :e.c]- 

^^*>7]1 ^>7] ?]Hl(ii6)2l -^^ofl ^A]c^]o] ^].o.^i(140)<H] ^-g-t!: 

^. ^^]'a ^V^^H^ ^^1^ ^V^^]l» ^1^(116)^ ^^flJL 

^ ^^^>cx^ m7]]# A>#^>^ ^ 2^^^ ^1-^7]^^ ^7>^ ^A7> ^nf. 

<70> o]9\. ^7>5l7ll S^^^V^ ^^S^i ^^^^ ^^l*]-7] ^ *>-f^Kl40)o] .^J^ 

^7]] ^C].. 
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<71> 7]^^ ^1^;.>^1^ ^V^^om <el^:^ol ^ ^d\] ^^1^ n^7]c^] ^A^]S\ 

^ ^^^>^(120)7l- ^^}€(110a)2l ^^V<^1 -^7^ ^^>Jd ^^7]^, ^9]^^ 

<72> ^ Jl<?>^ ^^4i-2.» :^]^7]^ -a-JL7l^ '?>^^^^ ^7l 9lo]]^ 4 

BiBl Jil^l7> «fl§l^. M-<i>7> ^ J1«?>51 ^^1^ ]£tb 7l^Sl 7l;^l>^ /^1^7l# Zicfl 

^ %-§-^ 4^ -R-J-71^]: 'JlrS^^ Alofl :^tiVA>:^(i20)» ^^1-€<^1 ^^M^l^ ^ 

i-LV^ ^^^]S. 91^ 7}<U7}^ 71^ ^Cf. 

<73> ^iS^- ^ Jl'y:^ ^1-^171- .^--§-2^ ^^^m 

<74> ol^^VoflAi^ jioj-o^ ^Alc^lofl ^ JLOVO] ^^SjSi^li?]:, ^ J70>o^ A]-^^ o^^^. 

^1 i^-^l^i cV'y^^ ^^<^1 7>^*vo. ^ 370V0I ^^>^ 71 # ^o>o^ ^-a^Vel-^ 
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11 

^^7fl^ ^^>€s. ^^^^ ^v-§-^<^i w]^i*>c^ 

S ^7>srl-3E^ ^1^7lcH] ^-§-£1^ ^-^S-Ai. 

;^1^^;^>^^ o^i^ ^1-140^ ^^V^ ^igo^ ^^^^cHi i ^HVAV^o:] k^o] w].^ 

o] £]7ll ZL ^^>^4 ^^^1 Sl^^V^^i ^^^>^^ ^>^l-^>^ ^^>A>«-; 

-^71 ^AjlAi -^^^ vfl«-o11 ^J-S}- Jl^A]^ ^11 ^1-71 ;^1^7loll ^^7}^^}7\] S^S)^ ^ 
^^>€^ 5]^^^ ^<H1 ^^1^1-1^, ^<^S. ^7] ^1^^;^>-^^ 7^1^71 7l7l^^^ 71^^ 
^V^^m ^^71^^ ^^Ai JL^-g- s:>^^; 

^ -^-71 ^^1-^ Af-g-^* ^>#^>^ ^ 

tiflBlS^ <^l-§-^H ^71 -B-bi^ ^7] P>ol#cll :gjS.t!: ^^^V^l , ^ 
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2] 

44^711^ ^^ms. n^^^}^^ ^^}^^] ^^1-^ ^>-g-^<=Hl ti]3ll^>o^ 

S. ^7}t}S.^ ^^^^ ^1^71 oil ^-§-^^ ^^S.^, 

-^3i-£]ol, :i $^>«4 ^^^1 5l;5i^V^^i ^^1^ ^^>^* ^^>^>^ ^^>A>«-; 

^]^7] ^7H^ ^j-^ ^>-^ ^1-71 ^tiVA>^7l- ^^^^ ^:^>«ol o^^lt!: 

^^^^ 7fl^oii ^<a£l^ ^bl; 

^^71 -^^^ ^71 ^ti>A>:^7> ^^>^ A}o]^ oyjos. S>]^ o. 

^ ^7] A>-g-^^ ^><^1^; ^ 
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[^^^«c)- 3] 

^1 1%H1 ^1-71 ^>^^^ #Hl-^^ ^^IS '?]:*<H^T^, ^ 

61 

[^J^^J- 7] 

^1 1%> ^1 2%H1 9X'^^^, ^7] 3^^^A}^7} ^7] ^7.}^^ ^0]S. ^^7] 

^}^7} ^^S\7] l4ol;<l ^^o^ 5>1^6)1 ^Si]^ ^^7^7} #^£|7iq- ^^I^Jd ^^€#<^1 
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101 

^1 1*J- ^1 2-%Hl ^7l -^B^Wl^ 1/100 o]^}o] S.;gO. 
111 

^1 l^l- 2E^ ^1 2«J-'^1 ^i, ^7l ^^^i^^Sl ^7l^ 250ms« ^i^f^V^l 

^■^1^^ ^7l ^^^^^-^J^^V^ ^^^m-ai^^ ^Jl ^Elal7> 1/100^ ^sfsH 

[^j^lJ- 121 
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l^^^^ 131 
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